Dimerization of chirally mutated Enkephalin neurotransmitters: implications for peptide and protein aggregation mechanisms.
We have probed the structures and aggregation propensities of chirally substituted [Ala(2)]-Leu-Enkephalin peptides (i.e., Leu-Enkephalin G2A) with a combination of ion-mobility spectrometry/mass spectrometry and techniques of computational chemistry. Our IMS/MS data reveal a strong correlation between the propensity to form peptide dimers and the subsequent aggregation propensity. This correlation indicates that the dimerization process is fundamental to the overall self-assembly process. Our computational data correlate a conformational conversion during the peptide association process with a reduced experimental dimer formation and subsequent aggregation propensity. Furthermore, our analysis indicates that monomer activation does not precede peptide association and thus suggests that the entire-refolding or gain-in-interaction models are more realistic accounts of the peptide self-assembly process than the monomer-conversion model. In sum, our results suggest that conformational transitions of early peptide oligomers represent bottlenecks of the peptide self-assembly process and thus highlight the importance of structurally characterizing this reaction during amyloid formation.